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[Document Name] Specification 

[Title of the Invention] Serial Communication Device and Method of carrying 

out Serial Communication 

[Claims] 

5 [Claim l] A serial communication device providing bus-bridge between a 

parallel bus and a serial bus, comprising^ 

a parallel-serial converter which converts parallel data output through said 
parallel bus, into serial data** and 

a check bit producer which applies an error correcting code to said serial 
10 data converted by said parallel-serial converter. 

[Claim 2] The serial communication device as set forth in claim 1, further 
comprising a parallel bus interface which multiplexes said parallel data 
transmitted through said parallel bus, into predetermined bits, and outputs the 
thus multiplexed parallel data to said parallel-serial converter, 
15 and wherein said parallel-serial converter converts said parallel data into 

serial data every said predetermined bits, and 

said check bit producer applies said error correcting code to every said 
predetermined bits of said serial data converted by said parallel-serial converter. 

[Claim 3] A serial communication device providing bus-bridge between a 
20 parallel bus and a serial bus, comprising^ 

a serial-parallel converter which converts serial data output through said 
serial bus, into parallel data? and 

an error detector which checks an error correcting code applied to said serial 
data to thereby detect an error when said serial data is converted into said 
25 parallel data by said serial-parallel converter. 

[Claim 4] The serial communication device as set forth in claim 3, further 
comprising an error corrector which corrects an error detected in said error 
correcting code by said error detector. 

[Claim 5] The serial communication device as set forth in claim 3 or 4, 
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wherein said error corrector corrects said error when said error detected by said 
error detector in said error correcting code is a 1-bit error, and abandons an 
associated access when said error detected by said error detector in said error 
correcting code is a 2 -bit error. 
5 [Claim 6] A serial communication device providing bus -bridge between a 

parallel bus and a serial bus, comprising^ 

a parallel-serial converter which converts parallel data output through said 
parallel bus, into serial data; 

a check bit producer which applies an error correcting code to said serial 
10 data converted by said parallel-serial converter; 

a serial-parallel converter which converts serial data output through said 
serial bus, into parallel data; and 

an error detector which checks said error correcting code applied to said 
serial data to thereby detect an error when said serial data is converted into said 
15 parallel data by said serial-parallel converter. 

[Claim 7] A method of carrying out serial communication for providing 
bus-bridge between a parallel bus and a serial bus, comprising- 

converting parallel data output through said parallel bus, into serial data; 

and 

20 applying an error correcting code to the thus converted serial data. 

[Claim 8] The method as set forth in claim 7, further comprising: 
multiplexing said parallel data transmitted through said parallel bus, into 
predetermined bits; 

converting said parallel data into serial data every said predetermined bits, 

25 and 

applying said error correcting code to every said predetermined bits of the 
thus converted serial data. 

[Claim 9] A serial communication device providing bus-bridge between a 
parallel bus and a serial bus, comprising^ 
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converting serial data output through said serial bus, into parallel data; and 

checking an error correcting code applied to said serial data to thereby 
detect an error when said serial data is converted into said parallel data. 

[Claim 10] The method as set forth in claim 9, wherein an error is corrected 
5 when said error is detected in said error correcting code. 

[Claim 11] The method as set forth in claim 9 or 10, wherein said error 
detected in said error correcting code is corrected when said error is a I'bit error, 
and an associated access is abandoned when said error detected in said error 
correcting code is a 2 -bit error. 
10 [Claim 12] A method of carrying out serial communication for providing 

bus-bridge between a parallel bus and a serial bus, comprising: 

converting parallel data output through said parallel bus, into serial data; 

applying an error correcting code to the thus converted serial data; 

converting serial data output through said serial bus, into parallel data; and 
15 checking an error correcting code applied to said serial data to thereby 

detect an error when said serial data is converted into said parallel data. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

20 The invention relates to a serial communication device and a method of 

carrying out serial communication both used for confounding a memory in duplex 
in a system for duplexing a processor, and more particularly to such a serial 
communication device and a method of carrying out serial communication both 
presenting the same reliability as reliability presented by a parallel bus. 

25 [0002] 

[Prior Art] 

FIG. 3 is a block diagram of a conventional system for making 
communication in duplex confounding. 

Conventional communication in duplex confounding is made through a 
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32-bit address bus 13 and a 32-bit data bus 14 both extending between a parallel 

bus controller 10 and another parallel bus controller 12. 

[0003] 

Errors in parallel buses, that is, the 32-bit address bus 13 and the 
5 32-bit data bus 14 are generally detected through a 5-bit parity 15 disposed 
between the parallel bus controller 10 and the parallel bus controller 12. 
[0004] 

[Problems to be solved by the Invention] 

The conventional system is accompanied with a problem that since the 
10 system has to include a lot of signal line for the parallel buses, the system 
unavoidably has a plurality of buffer circuits 11, resulting in much possibility of 
defectiveness in fabrication of the system, and high cost for fabricating the 
system. 
[0005] 

15 It would be possible to accomplish reduction in both cost and 

defectiveness in fabrication of the system, if the parallel buses are replaced with 
serial buses. However, the use of serial bus causes another problem that bit 
errors occur during communication, and hence, it is impossible to ensure the 
same reliability as reliability obtained when parallel buses are used. 

20 [0006] 

In view of the above-mentioned problems in the conventional system, it 
is an object of the present invention to provide a serial communication device and 
a method of carrying out serial communication both of which are capable of 
reducing the number of parts by using a serial bus in duplex confounding to 
25 thereby accomplish reduction in cost and defectiveness in fabrication, and 
providing the same reliability as reliability obtained when parallel buses are 
used, even though serial buses are used. 
[0007] 

[Solution to the problems] 
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In order to solve the above-mentioned problems, the invention is 
presented as follows. 

There is provided in claim 1 a serial communication device providing 
bus-bridge between a parallel bus and a serial bus, including a parallel-serial 
5 converter which converts parallel data output through the parallel bus, into 
serial data, and a check bit producer which applies an error correcting code to the 
serial data converted by the parallel-serial converter. 

There is provided in claim 2 the serial communication device as set 
forth in claim 1, further including a parallel bus interface which multiplexes the 
10 parallel data transmitted through the parallel bus, into predetermined bits, and 
outputs the thus multiplexed parallel data to the parallel-serial converter, and 
wherein the parallel-serial converter converts the parallel data into serial data 
every the predetermined bits, and the check bit producer applies the error 
correcting code to every the predetermined bits of the serial data converted by 
15 the parallel-serial converter. 

There is provided in claim 3 a serial communication device providing 
bus-bridge between a parallel bus and a serial bus, including a serial-parallel 
converter which converts serial data output through the serial bus, into parallel 
data, and an error detector which checks an error correcting code applied to the 
20 serial data to thereby detect an error when the serial data is converted into the 
parallel data by the serial-parallel converter. 

There is provided in claim 4 the serial communication device as set 
forth in claim 3, further including an error corrector which corrects an error 
detected in the error correcting code by the error detector. 
25 There is provided in claim 5 the serial communication device as set 

forth in claim 3 or 4, wherein the error corrector corrects the error when the error 
detected by the error detector in the error correcting code is a 1-bit error, and 
abandons an associated access when the error detected by the error detector in 
the error correcting code is a 2 -bit error. 
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There is provided in claim 6 a serial communication device providing 
bus-bridge between a parallel bus and a serial bus, including a parallel- serial 
converter v^hich converts parallel data output through the parallel bus, into 
serial data, a check bit producer which applies an error correcting code to the 
5 serial data converted by the parallel* serial converter, a serial-parallel converter 
which converts serial data output through the serial bus, into parallel data, and 
an error detector which checks the error correcting code applied to the serial data 
to thereby detect an error when the serial data is converted into the parallel data 
by the serial-parallel converter. 

10 There is provided in claim 7 a method of carrying out serial 

communication for providing bus-bridge between a parallel bus and a serial bus, 
including converting parallel data output through the parallel bus, into serial 
data, and applying an error correcting code to the thus converted serial data. 

There is provided in claim 8 the method as set forth in claim 7, further 

15 including multiplexing the parallel data transmitted through the parallel bus, 
into predetermined bits, converting the parallel data into serial data every the 
predetermined bits, and applying the error correcting code to every the 
predetermined bits of the thus converted serial data. 

There is provided in claim 9 a serial communication device providing 

20 bus-bridge between a parallel bus and a serial bus, including converting serial 
data output through the serial bus, into parallel data, and checking an error 
correcting code applied to the serial data to thereby detect an error when the 
serial data is converted into the parallel data. 

There is provided in claim 10 the method as set forth in claim 9, 

25 wherein an error is corrected when the error is detected in the error correcting 
code. 

There is provided in claim 11 the method as set forth in claim 9 or 10, 
wherein the error detected in the error correcting code is corrected when the 
error is a 1-bit error, and an associated access is abandoned when the error 



7 



detected in the error correcting code is a 2 bit error. 

There is provided in claim 12 a method of carrying out serial 
communication for providing bus-bridge between a parallel bus and a serial bus, 
including converting parallel data output through the parallel bus, into serial 
5 data, applying an error correcting code to the thus converted serial data, 
converting serial data output through the serial bus, into parallel data, and 
checking an error correcting code applied to the serial data to thereby detect an 
error when the serial data is converted into the parallel data. 
[0008] 

10 [Embodiments of the Invention] 

An embodiment in accordance with the present invention is explained 
hereinbelow with reference to the drawings. 
[0009] 

FIG. 1 is a block diagram of the serial communication device in 
15 accordance with a preferred embodiment of the present invention. 
[0010] 

With reference to FIG. 1, the embodiment is comprised of a bus bridge 
circuit 8 electrically connected to a parallel bus 1 including a 32-bit address bus 
and a 32-bit data bus, a parallel-serial converting circuit 4 electrically connected 
20 between the bus bridge circuit 8 and a serial bus 5, and a serial-parallel 
converting circuit 6 electrically connected between the bus bridge circuit 8 and 
the serial bus 5. 
[0011] 

The bus bridge circuit 8 is comprised of a parallel bus interface circuit 
25 2 electrically connected to the parallel bus 1, a parallel- serial interface circuit 3 
electrically connected to the parallel-serial converting circuit 4, a serial-parallel 
interface circuit 7 electrically connected to the serial-parallel converting circuit 6, 
and a 8-bit data-multiplexing bus 9 electrically connecting the parallel bus 
interface circuit 2 to the parallel-serial interface circuit 3 and the serial-parallel 



interface circuit 7. 
[0012] 

The parallel bus interface circuit 2 act as an interface to the parallel 
bus 1. When data is transmitted to the serial bus 5 from the parallel bus 1, the 
5 parallel bus interface circuit 2 multiplexes 32-bit address, data and command 
transmitted through the parallel bus 1, into 8-bit (1 byte) addresses, data and 
commands, and outputs the thus multiplexed addresses, data and commands to 
the parallel-serial interface circuit 3 through the data- multiplexing bus 9. 
When data is transmitted to the parallel bus 1 from the serial bus 5, the parallel 
10 bus interface circuit 2 transmits data multiplexed into 1-byte data, to the parallel 
bus 1 through the data-multiplexing bus 9 as 32-bit address, data and command. 
[0013] 

The parallel-serial interface circuit 3 acts as an interface for 
transmitting serial data, and produces a bit for checking an error correcting code 

15 (ECC) in serial communication. The parallel -serial interface circuit 3 receives 
address, data and command byte by byte from the parallel bus interface circuit 2, 
produces a ECC check bit on receipt of 1-byte of address, data and command, 
applies the thus produced ECC check bit to each 1-byte of address, data and 
command, and outputs each 1-byte of address, data and command with the 

20 associated ECC check bit, to the parallel-serial converting circuit 4. Herein, a 
ECC check bit means a code for correcting an error in the serial communication 
system. 
[0014] 

The parallel-serial converting circuit 4 has a function of converting 
25 parallel data to serial data, and hence, converts serial data received from the 
parallel-serial interface circuit 3 byte by byte, into serial data, and outputs the 
thus converted serial data to the serial bus 5. 
[0015] 

The serial-parallel converting circuit 6 has a function of converting 
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serial data to parallel data, and hence, converts serial data received through the 
serial bus 5 into parallel data byte by byte, and outputs the thus converted 
parallel data to the serial-parallel interface circuit 7. 
[0016] 

5 The serial-parallel interface circuit 7 has a function of detecting a ECC 

check bit, and acting as an interface for receiving parallel data. The 
serial-parallel interface circuit 7 checks ECC check bits in address, data and 
command to thereby detect errors in error correcting codes, and corrects the 
detected errors. Then, the serial-parallel interface circuit 7 converts 1-byte data 
10 transmitted from the serial-parallel converting circuit 6, into 32-bit address, data 
and command, and multiplexes the 32-bit address, data and command into 8-bit 
(l byte) addresses, data and commands, and outputs the thus multiplexed 
addresses, data and commands to the data-multiplexing bus. 
[0017] 

15 The serial-parallel interface circuit 7, after converting serial data into 

parallel data, checks the ECC check bits in address, data and command to 
thereby detect errors in the error correcting codes. If the serial-parallel 
interface circuit 7 detects a 1-bit error in the error correcting codes, the 
serial-parallel interface circuit 7 corrects the detected 1-bit error, whereas if the 

20 serial -parallel interface circuit 7 detects a 2-bit error in the error correcting code, 
the serial-parallel interface circuit 7 abandons an access associated the detected 
error. 
[0018] 

Hereinbelow is explained an operation of the embodiment. 
25 FIG. 2 is a time chart used for explaining an operation of the serial 

communication device in accordance with the embodiment of the present 
invention. 
[0019] 

When data is transmitted to the serial bus 5 from the parallel bus 1, 
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the parallel bus interface circuit 2 multiplexes 32-bit address, data and command 
transmitted through the parallel bus 1, into 8-bit addresses, data and commands, 
and outputs the thus multiplexed addresses, data and commands to the 
parallel-serial interface circuit 3 through the 8-bit data-multiplexing bus 9. 
5 [0020] 

The parallel-serial interface circuit 3 receives address, data and 
command byte by byte, produces a ECC check bit on receipt of 1-byte of address, 
data and command, and applies the thus produced ECC check bit to each 1-byte 
of address, data and command. 
10 [0021] 

Each 1-byte of address, data and command to which the ECC check bit 
was applied was converted into serial data in the parallel-serial converting 
circuit 4, and then, transmitted to the serial bus 5. 
[0022] 

15 When data is transmitted to the parallel bus 1 from the serial bus 5, 

address, data and command are transmitted to the serial-parallel converting 
circuit 6 through the serial bus 5, and are converted into parallel data in 1-byte 
in the serial-parallel converting circuit 6. The thus converted 1-byte parallel 
data are transmitted to the serial-parallel interface circuit 7. 

20 [0023] 

The serial-parallel interface circuit 7 converts the 1-byte serial data 
transmitted from the serial-parallel converting circuit 6, into 32-bit address, data 
and command, and multiplexes the 32-bit address, data and command into 8-bit 
(l byte) addresses, data and commands, and outputs the thus multiplexed 
25 addresses, data and commands through the 8-bit data-multiplexing bus 9. 
[0024] 

In addition, the serial-parallel interface circuit 7 checks and corrects 
the ECC check bits applied to address, data and command in 1 byte by virtue of 
the function of detecting and correcting an ECC check bit. If the serial-parallel 



interface circuit 7 detects a I'bit error in the error correcting codes, the 
serial-parallel interface circuit 7 corrects the detected 1-bit error. If the 
serial-parallel interface circuit 7 detects a 2-bit error in the error correcting code, 
the serial-parallel interface circuit 7 abandons an access associated the detected 
5 error. 
[0025] 

The 32-bit address, data and command are transmitted to the parallel 
bus interface circuit 2 from the serial-parallel interface circuit 7, and then, 
transferred to the parallel bus 1. 
10 [0026] 

With reference to FIG. 2, the parallel-serial interface circuit 3 produces 
the ECC checli bits for address, data and command, and applies the ECC check 
bits to each 1-byte of address, data and command at timings illustrated in FIG. 2. 
Similarly, the serial-parallel interface circuit 7 checks the ECC check bits in 
15 address, data and command at timings illustrated in FIG. 2. 
[0027] 

In accordance with the above-mentioned embodiment, the number of 
parts for constituting the communication system such as signal lines, bus drivers 
and bus receivers can be reduced by using a serial bus in duplex confounding to 
20 thereby accomplish reduction in cost and defectiveness in fabrication of the 
communication system, and the same reliability as reliability obtained when 
parallel buses are used can be provided, even though serial buses are used. 
[0028] 

The embodiment in accordance with the present invention has the 
25 above-mentioned structure. The embodiment can be applied to a parallel bus 
and a serial bus having any specification. 
[0029] 

It is to be understood that the subject matter encompassed by way of 
the present invention is not to be limited to the above-mentioned embodiment. 
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The embodiment may be changed within the spirit and scope of the present 
invention. The number, position and shape of the parts constituting the 
embodiment may be changed into the number, position and shape preferable to 
put the present invention into practice. In the drawings, parts or elements have 
been provided with the same reference numerals. 
[0030] 

[Advantages obtained by the Invention] 

The serial communication device and the method of carrying out serial 
communication both in accordance with the present invention provides an 
advantage that the number of parts for constituting the communication system 
such as signal lines, bus drivers and bus receivers can be reduced by using a 
serial bus in duplex confounding to thereby accomplish reduction in cost and 
defectiveness in fabrication of the communication system, and the same 
reliability as reliability obtained when parallel buses are used can be provided, 
even though serial buses are used. 
[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a block diagram of the serial communication device in 
accordance with the present invention. 
[FIG. 2] 

FIG. 2 is a time chart showing an operation of the serial 
communication device in accordance with the present invention. 
[FIG. 3] 

FIG. 3 is a block diagram of a conventional system for making 
communication in duplex confounding. 
[Indication by Reference Numerals] 

1 Parallel bus 

2 Parallel bus interface circuit 

3 Parallel-serial interface circuit 
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Parallel- serial converting circuit 
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Serial bus 
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Serial-parallel converting circuit 
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Serial-parallel interface circuit 
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Bus bridge circuit 
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Data-multiplexing bus 


10 


Parallel bus controller 


11 


Buffer circuit 


12 


Another parallel bus controller 
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Address bus 
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Data bus 


15 


Parity 
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[Title of Document] Abstract 
[Abstract] 

[Object] To provide a serial communication device and a method of carrying out 
serial communication both of which are capable of providing the same reliability 
5 as reliability obtained when parallel buses are used, even though serial buses are 
used. 

[Solution] The parallel-serial interface circuit 3 acts as an interface for 
transmitting serial data, and produces a bit for checking an error correcting code 
(ECC) in serial communication. The parallel-serial interface circuit 3 produces a 

10 ECC check bit on receipt of 1-byte of address, data and command, applies the 
thus produced ECC check bit to each 1-byte of address, data and command, and 
outputs the address, data and command to the parallel- serial converting circuit 4. 
The serial-parallel interface circuit 7 has a function of detecting and correcting a 
ECC check bit, and acting as an interface for receiving parallel data. The 

15 serial-parallel interface circuit 7 checks ECC check bits in address, data and 
command to thereby detect errors in error correcting codes, and corrects the 
detected errors. 

[Representative Drawing] FIG. 1 
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[Title of Document] Drawings 
[Fig.1] 
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[Fig.2] 
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